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Some Concepts in 
Rangeland Management 
A black soil plain in the Kimber ley 
severely degraded due t o over-use. I t 
produces only seasonal growth after 
ra in ; during winter and spring its pro-
duction is very low 
By R. B. Hacker, 
Rangeland Management Branch 
The arid and semi-arid zones of 
Australia occupy about 75 per cent 
of the land mass. The pastoral in-
dustries are located within these 
zones and, although productivity per 
unit area is low, the region never-
theless constitutes one of the nation's 
valuable renewable resources. 
If properly managed, such a re-
source may be maintained as a pro-
ductive asset indefinitely, contribut-
ing to the national economy in many 
different ways. Proper management 
may even enhance its productivity 
in the long term. 
Improper management may result 
—and in many areas has resulted— 
in a degraded resource of substan-
tially reduced productivity. At the 
same time, undesirable ramifications 
of such degradation may extend into 
sectors of the economy far removed 
from the industries responsible for 
the decline. The siltation of dams 
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Excellent cover of perennial grasses 
mixed wi th native annuals on another 
area of Kimber ley black soil plain. 
This is stable and productive and pro-
vides a source of fodder even during the 
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or ports resulting from over-grazing 
of catchment areas is but one ex-
ample. 
Pastoral land use has implications 
which cannot be divorced from 
national economic well-being and 
the national interest demands that 
rangeland resources be properly 
managed. 
Objectives of land resource 
management 
The management of land resources 
should have as its aims the main-
tenance, or promotion, of a stable 
and productive landscape. 
The concepts of stability and pro-
ductivity are inseparable as manage-
ment objectives, and the long-term 
effectiveness of any management 
system must be evaluated in terms 
of both. It is also important to note 
that we are interested in the land-
scape as a whole rather than the 
vegetation itself, which is only part 
of the landscape and never stable, 
but changing perhaps on several 
time scales simultaneously. 
These concepts require some fur-
ther explanation. 
The term "stability" is used in an 
ecological sense. It is an attribute 
of the landscape or ecosystem in 
total and implies that changes in the 
soil and plant environment are due 
to natural processes rather than to 
the effect of man's intervention. No 
landscape is static but, apart from 
seasonal vegetation changes, stable 
landscapes change only slowly in 
terms of human time scales. 
The term "productivity" refers to 
the ability of the landscape to pro-
duce, year-in-year-out, in an animal 
or industry sense. Any range may 
be used for a variety of purposes and 
may be considered to have a certain 
production potential for each alter-
native. The potential of a range for 
wool production may be quite dif-
ferent to its potential for beef, wild-
life, recreation or water. Proper 
management is use which will enable 
the potential, for the land use or 
combination of uses in question, to 
be realised or approached while 
maintaining or promoting a stable 
landscape. Productivity, as applied 
to a rangeland, is therefore a relative 
term since it is measured against the 
potential for specific use or uses. 
It is important to distinguish be-
tween the concepts of "productivity" 
ma 
11 
Birdwood grass (Cenchrus setigerus) has been established as a disclimax vegetation 
on some sandy Pindan soils in the W e s t Kimberley. This country previously sup-
ported wat t le (Acacia eriopoda) wi th curly spinifex (Plectrachne pungens) in the under-
storey 
Low level aerial view of a saltbush area benchmark site near Meekatharra. This 
has been protected f rom grazing since 1952. The photograph was printed f rom 
infra red colour f i lm. 
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and "current production". "Current 
production" refers to the ability of 
the landscape, at any point of time, 
to generate animal or industry pro-
ducts and for grazing industries it is 
best measured as current carrying 
capacity. This is a distinctly seasonal 
variable whereas productivity is an 
underlying, distinguishing character-
istic of a range. 
Landscapes which do not satisfy 
the criteria of stability and produc-
tivity should not be considered as 
examples of proper management. 
For instance, landscapes which are 
stable but unproductive relative to 
their potential are poorly managed. 
Conversely, landscapes which are 
relatively productive, but unstable, 
are also being subjected to poor 
management. 
Rangelands may be used in a 
variety of ways, and the use to 
which they are put may change 
rapidly in response to economic and 
other pressures. 
It is therefore important that cur-
rent management should not dimin-
ish the potential of the resource for 
alternative forms of use. The flexi-
bility of the range as a productivity 
entity should be retained. Flexi-
bility is complementary to stability 
and productivity. In most instances 
management which satisfies the ob-
jectives of stability and productivity 
will preserve flexibility. 
Especially in arid areas, the ag-
gregate potential of a range for all 
of its alternative land uses is often 
greatest in the pristine state. More-
over, in this state the landscape is 
quite stable. Any form of utilisation 
will result in a deviation from this 
condition. 
Management which aims to main-
tain the range in a near-pristine 
state, or which aims to return it to 
such a state, often satisfies the de-
mands for a stable and productive 
landscape whose potential for other 
uses has not been greatly diminished. 
This is not to say that the pristine 
state concept is always sacrosanct. 
It is possible that a disclimax (a 
stable variation from the pristine 
state) may satisfy the requirements 
for landscape stability and produc-
tivity. In this case a disclimax 
could be a legitimate management 
objective—but this would be un-
usual. 
Range condition and trend 
If the management objectives des-
cribed above are to be achieved, it 
is necessary to know something 
about the current status of the re-
source. It is also necessary to assess 
the changes induced by manage-
ment. 
Range condition is the vigour, health 
or status of a range at a particular 
time. It was originally defined as 
"the state of health or productivity 
of both soil and forage of a given 
range, in terms of what it could or 
should be under normal cl'mate and 
best practical management". (So-
ciety of American Foresters, 1944.) 
Range trend is defined as the change 
in condition over time. 
The purpose of range condition 
assessment 
The proper management of land re-
sources demands the ability to define 
the effect of management on those 
resources. This is the basic aim of 
range condition assessment, which 
measures the degree to which use 
has changed the resource. 
Condition assessment is not in-
tended, in the first instance, to pro-
vide information about the current 
production of the resource. Current 
production and condition are separ-
ate attributes of the rangeland, and 
this distinction must be recognised 
and preserved. 
The two are not entirely unrelated. 
After condition is assessed it is pos-
sible to make decisions about the 
type and intensity of use to be ap-
plied. However, the reverse is not 
true: knowledge about the current 
production of a rangeland does not 
give an indication of its current con-
dition or stability, nor the quality 
of the resource management. 
The distinction between condition 
assessment and current production 
or carrying capacity is thus quite 
basic. 
The assessment of carrying capa-
city is more difficult than the assess-
ment of range condition. The carry-
ing capacities on a station property 
appropriate to the realisation of the 
management aims already outlined 
obviously varies with the rangeland 
type, with seasonal conditions, and 
with the condition of each range-
land. Complexities resulting from 
individual paddock make-up make 
the assessment of carrying capacity 
even more difficult. 
Sound assessment of such variable 
factors requires much research over 
a long period, or highly experienced 
and qualified observers. Further-
more, in the arid or semi-arid zones 
it is only possible to determine 
proper management or stocking rate 
systems by assessing their effects on 
range condition. 
Trend in condition is therefore the 
basic criterion for management de-
A rangeland research worker using a list of plant species to classify a r ibbon grass 
(Chrysopogon falla) pasture into one of several condition classes. This in format ion , 
w i t h soil condition evaluation, enables the site to be ranked in te rms of its total 
range condition 
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This seriously degraded and eroded area in the Gascoyne has low productivity and 
no stability. Its recovery wil l depend on a series of above-average seasons and 
subsequent proper management 
cisions. Stocking rate, as such, is 
a secondary issue in rangeland 
management. While stocking rate 
guidelines may have some practical 
value, land management based on 
condition and trend assessment must 
be the ultimate goal. 
Variability of the arid and semi-
arid zone 
If rangeland management is to be 
based on condition and trend 
assessment, the great variability in 
the pastoral zones must be taken 
into account. The factors used to 
assess the condition of one type of 
country must differ from those used 
in another type of country. 
It is also an implicit assumption 
in management based on condition 
and trend that areas of similar coun-
try in similar condition will react 
similarly to management. 
For both those reasons it is neces-
sary to define specific landscape 
units upon which condition assess-
ment can be carried out. 
Such units have been called range-
land types, land systems or land 
system elements, and range sites. 
They are areas of land having simi-
lar topography, vegetation, soils and 
climate. They are distinct from 
other such units and form a recog-
nisable, repeatable entity within the 
overall landscape. They should re-
act to management in a similar 
fashion. In this article such units 
are referred to as "rangeland types". 
To overcome the problem of vari-
ability, it may be necessary to adopt 
standardised topographical descrip-
tions. Even within one rangeland 
type there will be some variation in 
topography and the use of strictly 
standardised land form descriptions 
(such as interfluve, flow line, flood 
plain) may be necessary to define 
precisely the areas to which par-
ticular condition standards apply. 
Basic approaches to condition 
assessment 
The methods of range condition 
assessment available may be divided 
broadly into two groups, depending 
on the basic approach taken. 
Methods which are ecologically 
based are distinguished from those 
which are production based. 
Ecologically-based methods 
Ecologically-based methods assess 
condition by measuring the differ-
ence between the area in question 
and the pristine state. 
The use of such methods obvi-
ously requires preservation of bench-
mark or reference areas which are 
in the pristine state or close to it. 
The measured difference between 
the two is a direct indication of the 
extent to which the resource has 
been changed by management. Re-
peated comparisons with the bench-
mark should permit the detection of 
trend in condition and, consequently, 
make possible an assessment of the 
suitability of present management. 
Such systems have several ad-
vantages. 
By measuring condition as a de-
parture from pristine, they are inde-
pendent of current land use, one 
benchmark serving as the base 
against which the effects of all types 
of land use and management sys-
tems are compared. 
The use of a benchmark site also 
enables the method to account for 
fluctuations over time in the nature 
of the pristine state itself. It has 
already been argued that something 
approaching the pristine state will 
often be a desirable objective of 
management, particularly in view of 
the multiplicity of uses to which 
rangeland may be put. A condition 
assessment which takes the pristine 
state as its base therefore has much 
to recommend it. 
Even where something other than 
pristine is considered a desirable 
management goal its use as a base 
provides a means of assessing the 
effects of management in terms of 
changes in the resource. This is 
not unreasonable if one considers 
that decisions about condition and 
trend in rangelands and decisions 
about use are quite separate pro-
cesses. 
In Australia, however, ecologi-
cally-based methods may suffer the 
disadvantage that the number of 
pristine sites available is not large 
in relation to the areas involved. 
Furthermore, variability even within 
rangeland types may be such that it 
could be difficult to relate a particu-
lar site to the benchmark closest to 
it. There may also be differences 
in seasonal conditions between the 
two areas if they are widely separ-
ated. 
Production-based methods 
Production-based methods measure 
range condition in terms of the cur-
rent production of the resource for 
a particular purpose. Under these 
methods, "excellent" condition 
would be the most productive state 
for a particular form of land use. 
Production-based methods tend to 
be specific for particular types of 
land use and may require consider-
able modification (especially in 
terms of species classification) if 
the land use changes. 
They may or may not be made 
relative to benchmark sites. If they 
are made relative to the pristine state 
they provide a measure of condition 
not greatly different to that provided 
by ecological methods. 
If they are made relative to sites 
considered to be in excellent condi-
tion for the purpose in question, a 
79 
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separate benchmark would be re-
quired for each form of land use and 
the benchmarks need not greatly re-
semble the pristine community. 
Production-based methods may 
easily be used without reference to 
benchmarks. If suitably classified 
species lists are available for each 
rangeland type, and for each type of 
land use, then any area can be classi-
fied directly. However, such a clas-
sification is really an index of the 
current "acceptability" of a particu-
lar piece of range for a particular 
purpose rather than an assessment 
of the ecological changes which 
management has induced on the site. 
Features used to assess condition 
Land resources may be considered 
to consist of two phases—vegetation 
and soil. Both of these phases are 
susceptible to alteration by land use 
and both may provide valuable clues 
to the effect of management upon 
the resource. Any condition assess-
ment system should take account of 
both these phases. 
In the vegetative phase, the para-
meters which may be used to pro-
vide an index of condition are— 
• botanical composition of the 
stand 
• density of the stand 
• vigour 
• reproduction. 
Botanical composition may be inter-
preted in different ways depending 
upon the approach used. In ecologi-
cally-based methods, composition is 
defined in terms of departure from 
climax, whereas in production-based 
methods it will be assessed in terms 
of the relative abundance of species 
which are desirable or undesirable 
for the current land use. Relative 
biomass, relative cover, or relative 
density may all be used to measure 
the botanical composition of a site. 
Estimates of stand density are 
complementary to estimates of 
botanical composition. They pro-
vide a measure of the absolute quan-
tity of vegetation present rather than 
its relative composition. 
Vigour takes into account the gen-
eral health of the plants in terms of 
size, shape, seed production, firm-
ness of rooting, and so on. 
Reproduction refers to the establish-
ment and survival of seedlings. It 
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may be considered an indicator of 
trend as well as condition. 
In the soil phase the parameters 
used relate mainly to the presence 
of erosion. In particular, the type, 
extent and intensity of the erosion 
present must be considered. 
To date, only what might be des-
cribed as the gross features of the 
landscape have been discussed. All 
condition assessment systems de-
veloped in the past have been based 
on these features. However, there 
is now a possibility of using more 
subtle features of the landscape as 
condition indicators. For example, 
plant distribution patterns may be re-
lated to range condition, and such 
parameters may in future be used to 
quantify condition and trend once 
distribution patterns for benchmark 
sites have been determined.* 
Desirable features of condition 
assessment systems 
Any successful range condition 
assessment system must have a 
number of attributes. Among the 
most important of these are sensi-
tivity and repeatability. 
Sensitivity is important because 
of the need to detect change as early 
as possible so that management may 
be altered accordingly. 
Repeatability, both over time and 
between different observers, is ob-
viously essential. 
In addition, the system should 
be— 
• Applicable to a wide variety of 
rangeland types and land uses. 
• Capable of rapid use in the field, 
especially in view of the large 
areas involved in Australian arid 
zones. 
• Easily understood (at least in 
principal) by pastoralists as well 
as technical personnel. 
• Able to account for seasonal fluc-
tuations or for different degrees of 
use in the immediate past. 
• Sufficiently flexible to permit in-
corporation of new knowledge as 
this becomes available. 
Most systems of condition assess-
ment ultimately place the area ex-
amined into one of a number of des-
* McConnell, B. R., and Smith, J. G., 
1970. Some effects of grazing intensity 
on bitterbush dispersion. Journal of 
Range Management 23:92-94. 
criptive classes ranging from "excel-
lent" to "poor" or "very poor". The 
number of classes usually varies 
from four to six. 
There is some conflict here be-
tween sensitivity and repeatability. 
The more classes available the more 
likely is a piece of land to move 
from one to another over a given 
period of time. The detection of 
trend should thus, theoretically at 
least, become more sensitive. How-
ever, repeatability is likely to decline 
because the variation between ob-
servers, in terms of the class to 
which a particular site is allocated, 
is likely to increase. 
Some compromise between sensi-
tivity and repeatability may thus be 
necessary if descriptive condition 
classes are to be incorporated as 
part of an assessment system. 
Apart from the possible value of 
descriptive classes for extension pur-
poses, however, there is no real need 
to employ them at all. The condi-
tion of the site may simply be ex-
pressed as a numerical index, or a 
series of indices. Trend may be 
established by direct comparison of 
these indices. 
Australian needs 
To achieve an acceptable level of 
management of rangeland resources, 
two conditions must be met: 
• The current condition of the re-
source must be known in suffici-
ent detail to permit the formula-
tion of land use policies at re-
gional and individual property 
levels. 
• The methodology must be avail-
able to monitor the trend in range 
condition so that the effectiveness 
of the policies can be determined 
and to permit modification as re-
quired. 
In Australia there is a need to 
develop a method or methods of 
range assessment which will supply 
the vital information about the cur-
rent condition of our resources. 
In the long term, however, the 
ability to define trend accurately and 
quantitatively must be the nucleus 
of any land management pro-
gramme. It is not essential that such 
information be provided by the same 
method as that used initially to de-
fine condition. 
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